as job insecurity, skill discretion, job strain and social support play an important role in maintaining work ability. A positive combination of "psychosocial characteristics" of the job with "individual resources" can promote work ability in such occupations. Work ability is a multifaceted and multidetermined concept not only associated with health but also with competence, values, the working environment and social relations 1) . The level of work ability in the working population can predict both future permanent disability and duration of sick leave absences 2, 3) . So far, a large variety of studies have addressed determinants of work ability in occupational populations with predominantly physical demands at work. From these studies, it is known that WAI in such occupations is influenced by various factors like health problems, lifestyles, individual characteristics and many work-related risk factors [4] [5] [6] . Among the work-related risk factors, Alavinia 7) showed a strong association between psychosocial and physical factors and impairment of work ability.
Work ability is a multifaceted and multidetermined concept not only associated with health but also with competence, values, the working environment and social relations 1) . The level of work ability in the working population can predict both future permanent disability and duration of sick leave absences 2, 3) . So far, a large variety of studies have addressed determinants of work ability in occupational populations with predominantly physical demands at work. From these studies, it is known that WAI in such occupations is influenced by various factors like health problems, lifestyles, individual characteristics and many work-related risk factors [4] [5] [6] . Among the work-related risk factors, Alavinia 7) showed a strong association between psychosocial and physical factors and impairment of work ability.
However, a few researches identified a number of psychosocial factors in the work environment as risk factors for work ability. Tuomi 8, 9) showed that dissatisfaction with supervisor's attitude, lack of freedom, decrease in recognition and esteem and role ambiguities at work were associated with impaired work ability among municipal workers. Similarly, lack of support at work, poor possibilities to control one's own work and poor management were also associated with a lower WAI among construction workers and home care workers 7, 10) . Although the relationship between work ability and some psychosocial factors has been described in In recent decades, work ability index (WAI) has been a common practical tool to measure individuals' work ability in many European, Asian and South American countries. However, there is no study concerning work ability in Iran. The aim of this study was to determine the work ability index in an Iranian petrochemical job setting and to examine its relationship with psychosocial factors. Methods: A cross-sectional study was conducted among 420 male workers in various occupations. Work ability was evaluated using the WAI questionnaire developed by FIOH; the Job content questionnaire (JCQ) was used to assess psychosocial factors. Results: The mean WAI score was 39.1 (SD=5.7) among workers in the studied petrochemical industry. Multiple linear regression analysis revealed a significant association between mean WAI score and age, job tenure, educational level, rest and sleep status and vocational education. Moreover, the results showed that skill discretion, coworker support and supervisor support were positively associated with the mean WAI score. On the other hand, it was inversely associated with job demands, job strain and job insecurity. Conclusions: This study was the first research to determine WAI in an important industry in Iran. Overall, work ability was in the "Good" category among the workers in the studied field. On the basis of the WAI guidelines, this level should be maintained and promoted to excellent level by providing supportive countermeasures. The WAI score was significantly associated with psychosocial factors. The results showed that even in heavy physical work, factors such
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Adel Mazloumi 1 some of previous studies, the relative importance of different determinants of psychosocial factors, such as job decision latitude, job skill discretion, job strain, social support and job insecurity, on work ability has been less investigated 11, 12) . In addition, the effect of such factors on work ability is still not well known, particularly in physically demanding occupations such as those in the petrochemical industry.
The oil and gas industries are trying to improve health and safety performance to reduce errors and incidents. The petrochemical industries are considered a subgroup of the oil company in Iran and are industries with high-demand jobs. Workers in petrochemical industries are exposed to different health and safety risks factors, such as exposure to various chemical hazards, gases, vapors, fumes, aerosols, fire, explosive, electrical hazards, high noise level and hot weather. Furthermore, workers in such industries are frequently exposed to stressful conditions or to permanent psychic tensions 13) . In Iran, petrochemical industries are mostly located in the southern parts of the country, where they are far away from city centers and have tough, hot weather conditions with high humidity. Remaining in such an isolated area would contribute to work stress and would be a real concern for maintaining the work ability of workers while performing demanding jobs. Health surveillance for these at-risk people is merely limited to health examinations done by the HSE office annually. These results in finding cases that may have any symptoms and treating them if necessary. But there is no regular investigation from the viewpoint of a work ability survey and the trend in work ability among workers in these job settings. Applying the work ability index to workers and between job groups in this industry would help to monitor workers ability and systematically develop empirical interventions.
In this context, the current study focused on determining the work ability index and its association with psychosocial factors in one the major petrochemical sites in the southern part of Iran. This study is the first study on WAI in a Iranian job setting in general and in a petrochemical industry in particular.
Subjects and Methods

Study design
This cross-sectional study was performed among employees of an Iranian petrochemical industry. Participation in the study was voluntary, and approval was received from the company ethics committee in advance. Data was obtained with the written agreement of the participants.
Subjects
Samples of workers were selected from each job based on the job groups and work conditions. A stratified random sampling method was used to ensure a representative sample of all job groups. At the time of the study, the company had 1,080 employees. Of them, 540 subjects were chosen for to participate in this study. Finally, 420 completed questionnaires were returned for a response rate of 77.8%, including 97 (23.1%) from officers, 36 (8.6%) from laboratory technicians, 27 (6.4%) from fire fighters, 160 (38.1%) from gas-field workers and 100 (23.8%) from maintenance workers. The mean age of the workers was 40.2 (SD =1.02) yr.
Data collection
Data were collected using the two following questionnaires. One was the Persian version of the WAI questionnaire 11) , and the other one was the Persian version of the Job content questionnaire (JCQ) 12) .
WAI questionnaire
The WAI questionnaire was used to assess perceived work ability. The WAI scores were calculated according the standard method provided by the Finnish Institute of Occupational Health (FIOH) 11) . The first part of the WAI contained demographic information including sex, age, education level, vocational/professional education, occupation, work task, industrial branch of employment and workplace, department name and nature of job (mental or physical). The second part of the WAI consisted of 7 items, including current work ability compared with the lifetime best (0-10), work ability in relation to the demands of the job (2-10), number of current diseases diagnosed by a physician (1-7), estimated work impairment due to diseases (1) (2) (3) (4) (5) (6) , sick leave during the past year (1-5), personal prognosis of work ability 2 yr from now (1, 4 or 7) and mental resources, referring to the workers life in general, both at work and during leisure time (1) (2) (3) (4) . The number in parentheses for each item indicates the scoring range.
WAI is calculated by summing up the estimated points for each item. In each item, a higher score indicated better work ability. The total WAI score ranged from 7-49 points, and the scores were categorized into 4 levels as poor , moderate (28-36), good (37-43) and excellent (44-49). Subjects with a WAI score of 36 or lower were classified as having low work ability, and subjects with a WAI score of 37 and above were classified as having satisfactory work ability 13, 14) . Linguistic validity of the questionnaire was assessed through a forward and backward translation methodology. After some minor corrections in the translated version of the questionnaire, based on the comments received from the FIOH, linguistic validity of the questionnaire was confirmed. Moreover, in order to perform a reliability test of the WAI questionnaire, 10% of the study population was required to participate in a pilot study. The questionnaire was filled out by the respondents in two stages, with a two-week interval. Internal validity and reliability of the index have been established in some previous studies showing a satisfactory relationship between the subjective results of the WAI and the results of more objective measurements 15, 16) .
Job content questionnaire
In the current study, a well-known survey tool, the JCQ, was used to measure psychosocial factors. The JCQ is a self-administered instrument designed to measure social and psychological characteristics of jobs 12) . The Persian 58-item version of the JCQ is accepted for use by the JCQ Center 17) . In this study, the 27-item version of the questionnaire comprising the minimum "core" of questions was adopted. The Persian 58-item version contains all the scales of the 27-item version of the JCQ questionnaire. The scales of questionnaire compromise job skill discretion, job decision-making authority, job demands, job decision latitude, job strain, job insecurity and social support (supervisor support and coworker support). Each item is scored on a four-point Likert scale from 1 to 4, representing either from strongly disagree to strongly agree or from often to never. According to the standard method of scoring and the JCQ instruction, provided in the Job content questionnaire and user guide 12) , the values of scales were analyzed. Reliability and validity of the Persian version of the JCQ has been explored in a separate study among hospital nurses, showing satisfactory psychometric properties of the questionnaire 18) .
Statistical analysis
Statistical analysis was performed using an SPSS software package (version 16). Descriptive statistics were used to describe the characteristics of the study population. In order to test the reliability of the WAI questionnaire, test-retest analysis was used. The effect of demographics variables on the work ability index was investigated using multiple linear regression analysis. The same analytical method was also used to test the association between WAI and each of the JCQ scales.
Results
All of the participants were male workers with a mean age 40.2 yr old (SD=1.02; range 25-66). They had a mean job tenure of 15.7 (SD=1.08) yr, were shift workers, were married and had a college education. The mean BMI was 26.02 (SD=3.43) ( Table 1) .
Reliability test results revealed that the Spearman correlation coefficients for items 1-7 of the WAI questionnaire were 0.83, 0.82, 0.88, 0.91, 0.94, 0.92 and 0.77, respectively. This indicated acceptable levels of the consistency for each of the items (r>0.6).
The mean WAI score was 39.1 (SD=5.7), and the range was 22 to 49. According to the WAI categorical classification, most of the participants had a good (38.6%) or moderate (32.9%) work ability. The proportions of excellent and poor work ability were 27.1 and 1.4%, respectively. In total, 34.3% of the studied population was at the poor-moderate level. The mean WAI score was influenced by age, job tenure, sleep and rest status, education level and vocational education (Table 2) . However, smoking, exercise activity, job group, working schedule, BMI and type of work had no significant effect on the mean WAI score.
The mean scores of 8 scales of the JCQ are presented in Table 3 .
The results of multiple linear regression analysis ( 
Discussion
This research was the first study related to WAI carried out in Iran. The mean score of the work ability index was 39.1 (SD=5.7), placing it in the good category. The findings showed that work ability index among workers in an Iranian petrochemical industry was influenced by psychosocial factors, including job skill discretion, job demands, job strain, coworker support, supervisor support and job insecurity.
The overall WAI score obtained in this study was similar to the scores in some previous studies. For instance, in an oil company in Croatia 13) , among fire fighters in Belgium 14) and in construction workers in the Netherlands 7) , it was almost the same value. Although the mean WAI score was at the good level, considering its proportions, 34.3 percent of the studied population was at the poor-moderate level. As workers with low scores for work ability are at risk of disability and early retirement 8, 9) , the necessity of primitive intervention programs is of crucial importance.
In this study, psychosocial factors that were most negatively associated with a limited work ability index included job strains, job insecurity and job demands. This association was especially strong for the job strain factor. According to the stress-strain concept, job strain leads to acute or chronic physiological responses, psychological reactions and behavioral changes. In the long run, such strain can decrease functional capacities and work ability and eventually lead to work-related disease, which further increases the strain and finally disables the worker 19) . A collection of physically as well as mentally demanding jobs were actually present in the studied petrochemical industry. This industry was located in hot weather conditions and was far away from city centers. Most of the workers had outdoor work that exposed them to hot temperatures and chemical pollutions in their fields.
Considering the influence of job insecurity on the WAI score, a similar finding was reported by Elovainio's study (2010) among Finnish nurses 20) . Job insecurity has been introduced as a cause of decreased job performance, increased absenteeism 21) , reduced safety and increased risk of accidents and injuries 22) . Job insecurity reduces the feeling of control over one's environment and opportunities for positive selfevaluation. These psychological experiences weaken health 23) . Researchers have emphasized repeatedly that job insecurity acts a chronic stressor and leads to various physical and mental illnesses such as cardiovascular disease 24) and chronic depression 25) . The characteristics that described the work community included skill discretion and support from supervisor and colleagues, and these were positively related to the work ability index in the current study. A positive point relating to the work community, which was seen in the studied field, was good cooperation and support among the workers usually. These were promising points that we saw during our study in this field. Therefore, characteristics like work community, teamwork and better task distribution can be considered for improvement of work ability of the workers performing physically demanding work. Similar results have been reported by some previous studies conducted either in high mentally or physically demanding tasks. For instance, in a study among employees in an IT company in Japan 26) , in over 11 yr of follow-up studies by Tuomi 9) and in an FIOH study 27) , improvement in the attitudes of supervisors, increasing independence in work and creation of opportunities to develop in one's work were shown to strongly predict improvement in work ability.
Work ability is a dynamic process that changes greatly for several reasons throughout an individual's work life. One of the main factors is aging and its effects on human resources 1) . Findings in this study indicated that as age and job tenure increased, the mean WAI score decreased. This finding is consistent with the studies conducted in other industries, especially among workers in physically demanding occupations 2, 14) . WAI differences between individuals with different educational levels may be related to their job skills level. Furthermore, the socioeconomic differences of these people may have an influence on their scores as well. People who have a higher educational level have better social, economic and job opportunities, and they benefit from better work ability and greater health 27) . On the other hand, a low level of education is related to occupations with predominantly physical or mixed physical and mental job demands an FIOH study 28) . According to the Finnish Institute of Occupational Health studies, these factors can lead to disability and early retirement 29) . In this study, WAI scores were higher among workers who had vocational skills. Professional skills can develop human resources. A balance between knowledge, skills and job demands can lead to maintenance and promotion of work ability 29) . Based on the results in the current study, there was a positive relationship between WAI and sleep and rest status. It is obvious that insufficient sleep as a consequence of shift work and irregular working hours causes chronic fatigue and decreased level of consciousness 30, 31) and an increased risk of injury 32) . These factors will eventually lead to loss of working ability.
There were some limitations in this study. First, the cross-sectional design of the study does not allow actual causative conclusions to be made. Second, we used self-reported measures in this study, and so it is possible that respondents would not provide correct information to the researcher for different reasons, such as the fear of losing their jobs or salaries. Other limitations of this study were the unequal distribution of age and number of workers in occupations, which does not allow for determination of real differences in WAI between job groups.
Conclusion
The mean WAI score of the studied population a suggested a satisfactory work ability. According to the findings, it can be concluded that job demands, job strain and job insecurity were risk factors for impaired work ability. Therefore, controlling these factors can prevent premature declines in work ability; on the other hand, skill discretion, coworker support and supervisor support were protective factors and can help to maintain and promote the work ability of workers. Among the psychosocial factors studied in this research, job strain was the most important factor associated with work ability. Hence, interventions designed to lower job strain should be developed and subsequently evaluated in well-controlled studies of their effect. Finally, it can be concluded that a positive combination of the "psychosocial characteristics" of jobs and "individual resources" of employees can promote work ability.
